Assessment of the impacts of head and neck cancer treatment requires specific tools, given the specific disorders of voice, swallowing and sensation as well as issues of physical appearance induced in these patients. QOL questionnaires are of two sorts: generic and specific. [4] Generic tools assess the overall impact of health status, covering global functional dimensions such as the physical, social and psychological domains. Their drawback lies in their failure to spotlight particular aspects of certain pathological processes. Specific tools can compare patients with a given pathology and their sensitivity enables change in cancer patients' health status to be detailed over time.
The present study aimed to compare QOL in laryngeal cancer patients using generic and head and neck cancerspecific questionnaires.
Materials and Methods
Our study has been deemed appropriate with the Decree No. 26 dated 06. 29.2006 of the Ethics Committee of Eskiflehir Osmangazi University Faculty of Medicine. This study was performed in Eskiflehir Osmangazi University, Faculty of Medicine between January 2003 and January 2006. Our study population consisted of 52 patients, who were diagnosed as laryngeal cancer based on histopathological examination of the biopsy materials, were included in the study. The patients were treated with surgery or chemoradiotherapy and attended their tumor control visits regularly without any evidence of recurrence up to post-treatment 12th month. The patients were divided into two main groups as for treatment modalities and those treated with surgical means were classified into two subgroups as those with or without tracheostomas ( Table 1 ). The patients who had undergone neck dissection were classified in radical neck (RND) and functional neck dissection (FND) groups.
Basic demographic and clinical information of the patients (age, gender, occupation, marital status, educational level of the patients, family members living in the same household, smoking, alcohol consumption, location, TNM and stage of the tumor, treatment applied, type of the surgical treatment (if any), speaking quality and medical history) were recorded.
During routine weekly controls of the tumor performed in our clinic, the patients who met the above criteria and whose routine controls were completed were provided with detailed information about the study. The patients who completed informative consent forms were requested to fill up the questionnaire forms namely Turkish version of EORTC QLQ-C30 Version 3.0 (European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire) which consisted of two parts and Turkish version of EORTC QLQ-H&N35 (European Organisation for Research and Treatment of Cancer, Questionnaire module to be used in Quality of Life assessments in Head and Neck Cancer). For permission to use these survey forms, we registered in Belgian Quality of Life Unit EORTC Data Center. [5] These questionnaire forms were responded by the patients immediately before the treatment and at 1st, 2nd, 3rd, 6th and 12th months of the treatment. At the evaluation periods, in other words at post-operative 1st, 2nd, 3rd, 6th and 12th months, total laryngectomized (TL) and near-total laryngectomized (NTL) patients had permanent tracheostomies, while hemilaryngectomized patients without tracheostomies or those receiving chemoradiotherapy had not tracheostomies.
Primary chemoradiotherapy protocol applied in laryngeal cancers was as follows:
Primary Radiotherapy of the Supraglottic Region
In T1N0-T2N0 tumors, using 6MV x -ray or cobalt-60 device, 66-70 Gy (2 Gy/day) was delivered to the primary tumor site and electively 50 Gy (2 Gy/day) to the cervical lymph nodes. In T3-4 (N+) tumors, 64-70 Gy was delivered
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Kaya E et al. to the primary tumor site, while as a radiosensitizing agent for positive cervical lymph nodes, the patients received IV cisplatin at doses of 80 mg/m 2 at 1st, 22nd and 43rd days of the radiotherapy. After administration of a dose of 44 Gy, medulla spinalis was protected from radiation exposure.
Primary Radiotherapy of the Glottic Region
In T1-T2 N0 tumors, 66-70 Gy (2 Gy/day) was delivered locally only to the primary tumor site. However, in T3-4 and N+ cases, 70 Gy was delivered to the tumor site, 50 Gy to the elective cervical lymph nodes and 64-70 Gy (2 Gy/day) to the affected lymph nodes (using 6-MV x-ray or cobalt-60 devices). In addition, to complete radiotherapy regimen, pathological lymph nodes localized at superoposterior aspect of medulla spinalis received 9-12 MeV electron beams. As a radiosensitizing agent, IV cisplatin at a dose of 80 mg/m 2 was applied on 1st, 22nd and 43rd days of the radiotherapy. After administration of 44 Gy, medulla spinalis was protected from radiation exposure.
Quality of Life Assessment
This consists of a generic section (QLQ-C30) comprising six functional scales (physical, social, emotional, cognitive, role and global health status), three symptom scales (fatigue, pain, nausea and vomiting) and six independent items (dyspnea, insomnia, appetite, constipation, diarrhea and financial difficulties). The specific head and neck cancer module (QOL-H&N35) comprises seven symptom scales (pain, swallowing, senses, speech, social eating, social contact and sexuality) and nine independent items (teeth, opening mouth, dry mouth, thick saliva, cough, feeling ill, pain killers, nutritional supplements, feeding probe and weight gain and loss). [6] [7] [8] [9] [10] [11] Statistical Evaluation Data were analyzed using SPSS (Statistical Package for Social Sciences; SPSS Inc., Chicago, IL, USA) 13.0, MINITAB 14 and Sigma Stat 6.0 statistical package programs. Comparisons between groups, radiotherapy application times, group-time interactions and also multiple comparisons were performed using repeated measures analysis of variance (rANOVA) method. For a single group, temporal comparisons were performed using twoway variance analysis (ANOVA). Tumors were localized in the supraglottic (n=20; 38.5%), glottic (n=30; 57.7%) and subglottic (n=2; 3.8%) regions. According to TNM classification the patients were categorized as follows: T1, n=12 (23.07%); T2, n=14 (26.92%); T3, n=21 (40.38%); T4, n=5 (9.61%); N0, n=39 (75%); N1, n=11 (21.2%); N2, n=2 (3.8%); M0, n=52 (100%); Stages I, n=11 (21.15%); II, n=11 (21.15%); III, n=23 (44.23%) and IV, n=7 (13.46%).
Results

Fifty
Our patients received surgical therapy (n=38; 73.1%) or chemoradiotherapy (n=14; 26.9%). As a surgical therapy the patients underwent total laryngectomy (TL) (n=19; 36.5%), near-total laryngectomy (NTL) (n=14; 26.9 %) and hemilaryngectomy without tracheotomy (n=14; 26.9%). During evaluation process, all of the partially laryngectomized patients were decannulated and their tracheostomas were closed. Techniques of partial laryngectomies included cordectomy (n=8), supraglottic hemilaryngectomy (n=4), vertical hemilaryngectomy (n=1) and frontolateral hemilaryngectomy (n=1) ( Table 1) .
As an adjunct to laryngeal surgery, unilateral radical neck dissection (n=17; 32.69%) and unilateral functional neck dissection (n=2; 3.84%) were performed. Besides, medical histories of 5 patients revealed the presence of significant diseases including hypertension (n=1), dilated cardiomyopathy (n=1), coronary artery disease (n=1) and chronic obstructive pulmonary disease (n=2).
The patients could speak with the aid of a Bloom-Singer voice prosthesis (n=8; 15.4%), electrolarynx device (an artificial larynx device) (n=7; 13.5%) or using their esophageal voice (n=4; 7.7%). The patients had a good (n=25; 48.1%), moderate (n=23; 44.2%) and worse (n=3; 5.8%) voice qualities, while one patient (1.9%) could not establish verbal communication with others.
In our study, the groups of surgery -chemoradiotherapy; hemilaryngectomy without tracheotomy -chemoradiotherapy; radical surgeries (TL+NTL) -hemilaryngectomy were compared between themselves and also with respect to changes in the post-operative quality of life with time. Health-related quality of life in laryngeal cancer patients
To evaluate the impact of neck dissection on the quality of life, patients who had undergone hemilaryngectomy without tracheotomy + radical neck dissection and those treated with only hemilaryngectomy without tracheotomy were compared between themselves and regarding changes in the post-operative quality of life with time.
In the QLQ-C30 questionnaire, changes in the mean score of diarrhea variable with time were not statistically significant (p>0.05). Changes in the mean values of all other variables of this questionnaire with time were found to be statistically significant (p<0.01 and p<0.001, respectively).
In the QLQ-H&N35 module, changes in the mean values of opening mouth, intake of nutritional supplements and use of feeding tube with time were not statistically significantly different (p>0.05). Changes in the mean values of all other variables of the QLQ-H&N35 module with time were statistically significantly different (p<0.01 and p<0.001, respectively).
In the QLQ-C30 questionnaire, changes in the mean values of physical function, occupational activities, cognitive functioning, shortness of breath, financial difficulties with time were not statistically significantly different (p>0.05). Changes in the mean values of all other variables of this questionnaire with time were statistically significantly different (p<0.05, p<0.01 and p<0.001, respectively).
In the QLQ-H&N35 module, changes in the mean scores related to decrease in sexuality, dry mouth, thick saliva, feeling ill, use of pain killers and nutritional supplements and weight gain with time were not statistically significant (p>0.05). Changes in the mean scores of all other variables of the QLQ-H&N35 module with time were statistically and extremely significant (p<0.05, p<0.01 and p<0.001, respectively).
Changes in the mean scores related to the variables of constipation and diarrhea in the QLQ-C30 questionnaire with time were not statistically significantly different (p>0.05). Mean scores of the changes in all other variables of this questionnaire with time were found to be statistically significantly different (p<0.05, p<0.01 and p<0.001, respectively).
Changes in the mean scores of the variables included in the QLQ-H&N35 module such as opening mouth, intake of nutritional supplement, use of feeding tube, weight loss and weight gain with time were not statistically significant different (p>0.05). Changes in the mean values of all other variables of the QLQ-H&N35 module with time were statistically significantly and extremely different (p<0.05, p<0.01 and p<0.001, respectively).
Changes in mean values of the variables of QLQ-C30 questionnaire, including global health state, emotional function, social function, symptom scales, fatigue, sleeplessness, loss of appetite with time were statistically significant (p<0.05, p<0.01 and p<0.001, respectively). Changes in the mean values of all other variables of this questionnaire with time were not statistically significantly different (p>0.05).
In the QLQ-H&N35 module, changes in the mean values of pain, speech difficulties, feeling sick with time were statistically significantly different (p<0.05 and p<0.01, respectively). Mean values of all other variables of the QLQ-H&N35 module with time were not statistically significantly different (p>0.05).
In none of the comparisons between surgery and chemoradiotherapy groups based on score variables of the QLQ-C30 questionnaire, any statistically significant difference was not found (p>0.05).
However, in the QLQ-H&N35 module, a significant difference was detected in the score variables of sensory problems and dry mouth (p<0.01 and p<0.05, respectively). In both of these variables, mean score of the chemoradiotherapy group was higher than that of the surgery group.
In the QLQ-C30 questionnaire, mean score variables related to physical function, symptom scales, variables of nausea and vomiting and financial difficulties in the hemilaryngectomy with tracheostomy were statistically significantly different from those detected in the chemoradiotherapy groups (p<0.05). Mean values for the physical function variable of the hemilaryngectomy without tracheotomy group were found to be higher than those of the chemoradiotherapy group. Mean values of symptom scales and variables as nausea, vomiting and financial difficulties in the chemoradiotherapy group were higher than those of the hemilaryngectomy without tracheotomy group.
In the QLQ-H&N35 module, changes in the mean scores related to the variables of decreased sexuality, dry mouth and thick saliva were statistically significant different between hemilaryngectomy without tracheotomy and chemoradiotherapy groups (p<0.05). Mean values for all of these variables in the chemoradiotherapy group were found to be increased when compared with those of the hemilaryngectomy without tracheotomy group.
In the QLQ-C30 questionnaire, mean scores of variables related to functional scales, emotional function, cognitive function, social function and constipation were statistically significantly different between groups of hemilaryngectomy without tracheotomy and hemilaryngectomy without tracheotomy + radical neck dissection (p<0.05). Mean scores of the variables related to functional scales, emotional function, cognitive function and social function in the hemilaryngectomy without tracheotomy were found to be higher. Mean
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score of the constipation variable was higher in the hemilaryngectomy without tracheotomy + radical neck dissection group.
In the QLQ-H&N35 module, with respect to mean scores of variables related to dental problems, use of pain killers, decrease in sexuality, a statistically significant difference was detected between hemilaryngectomy without tracheotomy and hemilaryngectomy without tracheotomy + radical neck dissection groups (p<0.05). Mean scores of these variables in the hemilaryngectomy without tracheotomy + radical neck dissection group were relatively higher.
In the QLQ-C30 questionnaire, mean values of the scores related to functional scales, physical function, occupational function, social function, symptom scales, fatigue, loss of appetite and constipation were statistically significantly different between groups of radical surgeries and hemilaryngectomies without tracheotomies. Mean scores of functional scales and variables such as physical and occupational function were higher in the group of hemilaryngectomy without tracheotomy, however in the group with radical surgeries mean values of the variables of social function, symptom scales, fatigue, loss of appetite and constipation were found to be relatively increased.
In the QLQ-H&N35 module, mean scores of variables such as sensory problems, speaking difficulties, establishment of social relationship and dental problems changed statistically significantly with time. In the groups of radical surgeries mean values of these variables were relatively higher.
Discussion
The present study used the EORTC QoL questionnaire, comprising a generic (QLQ-30) and head and neck cancer-specific section (QLQ-H&N35). Its validity and specificity have been demonstrated. Combined use of the two sections has been validated in a study of head and neck cancer patients in 12 countries: [11] it was shown that the specific section provided information that the generic section could not assess.
In our study, our cases had glottic (57.7%), supraglottic (38.5%) and subglottic (3.8%) tumors. In the study by Nordgren et al. [12] glottic and supraglottic tumors were detected in 72.09% and 27.9% of their patients, respectively. In a study by Finizia et al. [13] glottic (64.2%), supraglottic (21.4%), subglottic (7.1%) and transglottic (7.1%) cancers were detected in respective percentages. Weinstein et al. [14] detected glottic and supraglottic cancers in 84 and 16% of their patients, respectively. As seen in the results of all these investigations, mostly glottic and rarely supraglottic cancers were encountered.
In our study, tumors of our patients were categorized according to TNM classification as: T1 (23.07%); T2 (26.92%); T3 (40.38%) and T4 (9.61%). In a study by Tafl et al. [15] nearly half of the tumors were T1-T2 and the other half was T3-T4. However, in a study by Finizia et al. [13] tumors of the patients were classified as T1 (17.8%); T2 (35.7%); T3 (32.1%) and T4 (14.2%). Weinstein et al. [14] reported tumors of their patients as T1 (6%); T2 (48%), T3 (23%) and T4 (23%). Some diversities between the results of the researchers and ours stem from socioeconomical and cultural differences encountered in the country of investigation.
In our study, laryngeal cancer of our patients was at Stages I (21.15%), II (21.15%), III (44.23%) and IV (13.46%). Distribution of the patients based on the stages of laryngeal cancers as reported by some authors were as follows: Stages I (38.09%), II (14.28%), III (28.57%) and IV (19.0%) in the study of List et al.; [16] Stages I (47%), II (23%), III (16%) and IV (14%) in the study of Hammerlid et al.; [17] Stages I (17%), II (25%), III (35%) and IV (23%) in the study of Erdamar et al. [18] Our results resemble those of obtained in the investigation performed by Erdamar et al. [18] Since both of these surveys were performed in the population with similar socio-economical and cultural characteristics, similarities between their results are already anticipated.
Quality of life of our patients who underwent laryngeal cancer therapy increasingly improved from pretreatment levels up to 12th month of the follow-up period, however variables of diarrhea, opening mouth, intake of nutritional supplements, and use of feeding tube did not change with time. Hammerlid et al. [19] followed up patients with head and neck cancers for three years and indicated an increase in the quality of life of the patients at the first post-operative months relative to the pretreatment values without any change in complaints including fatigue, nausea, vomiting and pain with time.
Quality of life decreases markedly during the postoperative period, and after the 3rd month, an adaptation process starts to take effect. From the 12th month on, the patient adapts to new living conditions, approaching to preoperative levels of QoL. [19] [20] [21] In our study, QoL of the patients worsened during the first post-treatment month, started to improve from the 2nd month on and climbed to upper levels at 12th month. The study by Mercke et al. substantiates our findings. [17] An improvement in the quality of life of our patients, who underwent surgical treatment requiring permanent stomas, was detected at the end of the follow-up period of Health-related quality of life in laryngeal cancer patients one year. However, physical and occupational functions, financial difficulties, use of pain killers and complaints as decrease in sexuality and dry mouth did not change significantly during the follow-up period. This outcome has been anticipated for conditions where laryngeal preservation could not be achieved. Although during the first post-treatment months, speech problems worsened, decrease in these problems at 6th and 12th months was a gratifying finding. Indeed, in many studies performed, speech has been emphasized as the most influential factor affecting quality of life. [13, 15, 18, 22, 23] An unfavorable trend was seen in many quality of life variables of the patients during the first months after chemoradiotherapy, while at subsequent months, especially after 2nd month, improvements in these variables were observed. Graeff et al. [24] observed marked improvement in the post-treatment quality of life of laryngeal cancer patients followed up for one year after radiotherapy, but they could not detect marked improvement in complaints of thick saliva, sensory problems and dry mouth at 12th month. However, on the contrary, in our study, at 12th month, improvement was detected in all of these symptoms. This phenomenon can be explained by differences in the application of chemoradiotherapy methods and our better radiotherapy regimen.
In a study performed by List et al. [16] the authors detected that in hemilaryngectomized patients, speech and social eating problems had started to decrease from 6th week and 3rd month on, respectively. Also in our study, social eating and speech problems increased at first month after the treatment, but they decreased significantly in frequency at subsequent months.
Our first survey study, EORTC QLQ-C30 compared groups which received chemoradiotherapy or surgical treatment and could not find any significant difference between global health, functional and symptom scales. However, in our second survey study, EORTC QLQ-HN35 module, sensory (smell and taste) problems and complaints of dry mouth were more frequently encountered in the chemoradiotherapy group. In a study performed by Graeff et al. [24] the authors reported persistence of problems and complaints as thick saliva, sensory problems and dry mouth. In a study performed by Müller et al. [23] the researchers reported higher incidence of complaints as thick saliva and coughing in patients who received radiotherapy. Finizia et al. [13] could not find any significant difference between total laryngectomy performed as salvage surgery and radiotherapy based on EORTC QLQ-C30 global health, functional and symptom scales; however, in the EORTC QLQ-HN35 module, hoarse voice was found to be significantly more frequent in the radiotherapy group. List et al. [16] could not find any important difference in the quality of life scores of the patients who had undergone total laryngectomy, partial laryngectomy and radiotherapy based on PSS-HN (performance state scale for patients with head and/or neck cancers) and FACT-HN which is a multifaceted quality of life questionnaire.
In our survey, partially laryngectomized patients and those receiving chemoradiotherapy were compared in terms of quality of life and physical functions and these variables were found to be better in partially laryngectomized patients. Nausea and vomiting, decrease in sexuality, dry mouth, thick saliva and complaints of financial difficulties were more frequent in the patients receiving chemoradiotherapy. In a study performed by Schneider et al., [25] the investigators compared patients who had been treated with CO2 laser surgery or radiotherapy regarding quality of life and detected that global health state had been improved in both treatment modalities, but they also indicated that difficulties in swallowing solid foods, dry mouth and dental problems were more frequently seen in patients who had received radiotherapy. Stoeckli et al. [20] also compared CO2 laser surgery with radiotherapy as for quality of life and reported improved global health state in both groups. Still in this study, in the group of patients who received radiotherapy, financial difficulty symptom score was lower when compared with our study, but symptom scores related to dry mouth, difficulty in swallowing solid foods and dental problems were found to be increased. This phenomenon can be explained by the differences in social and epidemiological problems in countries of investigation.
In our study the impact of neck dissection on quality of life was investigated. As a result, compared with partially laryngectomized patients, in cases who had undergone partial laryngectomy combined with radical neck dissection, decreases in emotional, social functions, cognitive functioning, sexuality and frequency of constipation, while increases in analgesic use and dental problems were detected. Tafl et al. [15] obtained outcomes comparable to ours. In our study, increased analgesic use following neck dissection was in accordance with the findings of our literature review. Besides, in these studies, pain and shoulder dysfunction have been reported as the most important factors influential on the quality of life. [26, 27] Permanent tracheostoma is an application unwanted by the patients and it is one of the foremost reasons of Journal of Medical Updates declining surgical treatment. Still, in our study in cases with post-operative permanent tracheostomas (total and near-total laryngectomized patients), fatigue, constipation, appetite loss, sensory (smell and taste) disorders, speech, dental problems, and difficulties in establishing rapport with one's social environment were found to be worsened. However, it has been found that partially laryngectomized patients treated conservatively without permanent tracheostomas, had more frequently engaged in physical, social and occupational activities. Erdamar et al. [18] using Washington University Quality of Life Inventory detected that near-total laryngectomy made a difference only in the evaluation of outer appearance when compared with other partial laryngectomies. Braz et al. [28] compared patients who had undergone total or vertical partial laryngectomy with respect to quality of life and reported that they could not find any difference between both groups as for global health state with more improved social functions in the vertical partially laryngectomized group. They also indicated that in total laryngectomized patients, fatigue, social eating distress, financial difficulties and sensory disorders were more frequently encountered. Sewnaik et al. [29] compared patients who had undergone partial or total laryngectomy because of failed radiotherapy with respect to quality of life, and as an outcome of their investigation, they emphasized that only sensory problems (impaired senses of smell and taste) were significantly deteriorated in total laryngectomized patients which lowered quality of life of the patient by decreasing the pleasure they derived from eating.
Supracricoid partial laryngectomy represents the extreme end of conservative techniques. Gregory et al. [14] used SF-36 and Michigan Head and Neck Quality of Life questionnaire forms to compare the cases who had undergone this surgical technique or total laryngectomy. As an outcome of this survey, significantly better global health state, physical, social and emotional functions were detected in patients who had undergone supracricoid partial laryngectomy, while in total laryngectomized patients problems such as pain and difficulty in eating were more frequently reported. Müller et al. [23] emphasized that quality of life of the patients who had undergone total laryngectomy was worse than that of the patients treated conservatively. Besides, in parallel with our study, they detected deterioration in daily life activities and social functions, difficulties in establishing rapport with one's social environment, decrease in sexuality and financial difficulties in these patients. Stage of the tumor at the time of diagnosis is the most important factor in the decision-making process for treatment modality. Hammerlid et al. [17] found out that quality of life of the cases with advanced stage tumors was affected more adversely after termination of the treatment. Therefore, we think that quality of life surveys comparing treatment methods applied for the patients at the same stage of their disease will provide us more objective information.
Müller et al. [23] reported that though effective speaking voice is an important personal characteristics and one of the fundamental factors influencing quality of life, EORTC QLQ-H&N35 questionnaire survey had proved its inadequacy in disclosing its impact on QoL. However, based on our study, we think that since in cases which larynx could not be protected from injury, speech disorders and difficulty in establishing rapport with one's social environment worsen, the questionnaire in question actually does not fail to characterize this impact.
Conclusion
Since quality of life of the patients who had undergone functional surgery is more satisfactory, functional surgery should be preferred to the extent permitted by oncological principles. We think that as an outcome of multicentered, larger-scale, long-term studies with similar design conducted with patients at the same stage of the disease but under different treatment alternatives, the quality of life of the patients will improve at a greater extent.
